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7HUPLWHV ,VRSWHUD 7HUPLWLGDH FRPPRQO\ RFFXU
LQ WURSLFDO VRLOV HVSHFLDOO\ LQ WKH UDLQ IRUHVW
ZKHUH WKH\ SOD\ DQ LPSRUWDQW SDUW LQ VRLO HFRORJ\
E\ UHF\FOLQJ ZRRG DQG GHFD\LQJ SODQW PDWHULDOV
/HH DQG :RRG  8QIRUWXQDWHO\ WKH\ EHFRPH
HFRQRPLF SHVWV ZKHQ WKHLU DSSHWLWH IRU ZRRG
H[WHQGV WR KXPDQ KRPHV WLPEHU VWUXFWXUHV DQG
DJULFXOWXUDO FURSV 7KH 3KLOLSSLQHV VXSSRUWV D ULFK
WHUPLWH IDXQD FRPSULVLQJ RI ILIW\ILYH NQRZQ
VSHFLHV LQ HLJKWHHQ JHQHUD 6Q\GHU DQG )UDQFLD
 $FGD  2I WKH  UHSRUWHG VSHFLHV IRXU
VXEWHUUDQHDQ VSHFLHV DUH FRQVLGHUHG VHULRXV
VWUXFWXUDO SHVWV Coptotermes vastator /LJKW
Nasutitermes luzonicus 2VKLPD Macrotermes
gilvus +DJHQ DQG Microcerotermes
losbanosensis 2VKLPD 7KHVH VSHFLHV DUH ZLGHO\
GLVWULEXWHG DQG DUH FRQVLGHUHG VHULRXV VWUXFWXUDO
SHVW RI WLPEHU VWUXFWXUHV 9DOLQR  $FGD
 7KH WRWDO GDPDJH FDXVHG E\ WKHVH WHUPLWHV
LQ WKH 3KLOLSSLQHV LV XQNQRZQ EXW FRQVLGHULQJ WKH
DEXQGDQFH DQG OHYHO RI DFWLYLW\ RI WKHVH LQVHFWV
ILQDQFLDO ORVVHV GXH WR WHUPLWH DWWDFNV DUH ODUJH
$FGD
,Q UHFHQW \HDUV WKH XVH RI EDLWLQJ WHFKQLTXHV 6X
 7VXQRGD HW DO  *HWW\ HW DO  6DMDS
HW DO  (YDQV  DQG QRQUHSHOOHQW
LQVHFWLFLGHV .DUG HW DO  %RXFLDV HW DO 
3RWWHU DQG +LOOHU\  KDYH UHVXOWHG LQ
VXFFHVVIXO FRQWURO RU HOLPLQDWLRQ RI LQYDGLQJ
WHUPLWH FRORQLHV +RZHYHU WKH DELOLW\ RI WHUPLWH
EDLWV DQG QRQUHSHOOHQW FKHPLFDOV WR FRQWURO
KLJKHU VSHFLHV RI VXEWHUUDQHDQ WHUPLWHV
7HUPLWLGDH XQGHU WURSLFDO FRQGLWLRQV LV VWLOO
XQFOHDU $W WKH PRPHQW WKHUH LV QR PHWKRG WKDW
FDQ UDSLGO\ DQG HIIHFWLYHO\ GHVWUR\ VXEWHUUDQHDQ
WHUPLWHFRORQLHVFRPPRQLQWKHWURSLFV
7KLDPHWKR[DP LV D QHZ QHRQLFRWLQRLG LQVHFWLFLGH
ZLWK VWRPDFK DQG FRQWDFW DFWLYLW\ <DPDPRWR
 0DVRQ HW DO  0HLHQILVFK HW DO 
,W LQWHUIHUHV ZLWK WKH QLFRWLQLF DFHW\OFKROLQH
UHFHSWRU WKHUHE\ GLVUXSWLQJ WKH DFWLYLW\ RI WKH
FHQWUDO QHUYRXV V\VWHP DQG FDXVLQJ GHDWK WR WKH
LQVHFW 7KLDPHWKR[DP KDV D ZLGH VSHFWUXP RI
DFWLYLW\ DJDLQVW DSKLGV ZKLWHIOLHV DQG OHDIKRSSHUV
6HQQ HW DO  ,W KDV DOVR EHHQ UHSRUWHG WR EH
QRQUHSHOOHQW DQG KDV DQWLIHHGLQJ DFWLRQ DJDLQVW
KLJKHU VSHFLHV RI $IULFDQ WHUPLWHV 'HOJDUGH DQG
/HIHYUH D 5HFHQW VWXGLHV VKRZHG WKDW
WKLDPHWKR[DP ZDV WR[LF DQG SURYLGHG HIIHFWLYH
EDUULHU DJDLQVW WKH )RUPRVDQ VXEWHUUDQHDQ
WHUPLWH Coptotermes formosanus 6KLUDNL DQG
WKH HDVWHUQ VXEWHUUDQHDQ WHUPLWH Reticulitermes
flavipes .ROODU 5HPPHQ DQG 6X D E
,Q WKLV VWXG\ WKH WHUPLWLFLGDO SURSHUWLHV RI
WKLDPHWKR[DP ZHUH LQYHVWLJDWHG DJDLQVW WKUHH
HFRQRPLFDOO\ LPSRUWDQW VSHFLHV RI VXEWHUUDQHDQ
WHUPLWHV 7HUPLWLGDH LQ WKH 3KLOLSSLQHV N.
luzonicus M. gilvusDQG M. losbanosensis.
0DWHULDOVDQG0HWKRGV
7HUPLWHV
7HUPLWHV IURP WKUHH DFWLYH ILHOG FRORQLHV RI N.
luzonicus M. gilvus DQG M. losbanosensis ORFDWHG
LQ WKH 8QLYHUVLW\ RI WKH 3KLOLSSLQHV /RV %DQRV
FDPSXV ZHUH FROOHFWHG E\ EUHDNLQJ DQG FDUHIXOO\
WDSSLQJ LQIHVWHG ORJV RU VHFRQGDU\ QHVW PDWHULDOV
LQWR SODVWLF WUD\V FRQWDLQLQJ PRLVW SDSHU WRZHOV
7HUPLWHV ZHUH WKHQ LPPHGLDWHO\ WUDQVSRUWHG WR
WKH ODERUDWRU\ DQG SODFHG LQVLGH  OLWHU SODVWLF
FRQWDLQHUV ZLWK OLGV DQG NHSW LQ D URRP DW &
'LVWLOOHG ZDWHU ZDV VSUD\HG RQ WKH LQVLGH ZDOOV RI
WKH FRQWDLQHU WR NHHS WKH UHODWLYH KXPLGLW\ DERYH
 0DWXUH ZRUNHU DQG VROGLHU WHUPLWHV ZHUH
VHSDUDWHG IURP ORJV RU QHVW GHEULV E\ EUHDNLQJ
DQG VKDUSO\ WDSSLQJ PDWHULDOV LQWR SODVWLF WUD\V
FRQWDLQLQJ PRLVW SDSHU WRZHOV 7HUPLWHV ZHUH
WKHQ VRUWHG XVLQJ D VRIW ELUG IHDWKHU DQG XVHG IRU
ELRDVVD\ ZLWKLQ RQH KRXU RI H[WUDFWLRQ DQG
VHJUHJDWLRQ 0HDQ ERG\ ZHLJKW RI ZRUNHUV IRU
HDFK VSHFLHV ZDV GHWHUPLQHG E\ ZHLJKLQJ 
JURXSVRIWHUPLWHVIURPHDFKFRORQ\
7KLDPHWKR[DP
7KLDPHWKR[DP FKORURWKLD]RO\OPHWK\O
PHWK\O^`R[DGLD]LQDQ\OGHQH1QLWURDPLQH
ZDV SURYLGHG E\ 6\QJHQWD 3KLOLSSLQHV ,QF
0DNDWL &LW\ 3KLOLSSLQHV 7KH IRUPXODWLRQ XVHG
$&7$5$ :* FRQWDLQV  J $, SHU NJ RI
SURGXFW )RUPXODWHG JUDQXOHV ZHUH PL[HG LQ
GLVWLOOHG ZDWHU WR DFKLHYH D VXVSHQVLRQ FRQWDLQLQJ
 SSP DFWLYH LQJUHGLHQW DL FRQFHQWUDWLRQ
7KH FRQFHQWUDWLRQ RI WKH VXVSHQVLRQ ZDV
GHWHUPLQHG EDVHG RQ WKH VROXELOLW\ RI
WKLDPHWKR[DP LQ ZDWHU DW R& 5XVW HW DO 
$IWHU QRQVROXEOH PDWHULDO VHWWOHG VHULDO GLOXWLRQV
ZHUH PDGH RI WKH VXSHUQDWDQW WR REWDLQ 
  DQG  SSP WKLDPHWKR[DP VROXWLRQ
&RQFHQWUDWLRQV ZHUH VHOHFWHG EDVHG XSRQ
SUHOLPLQDU\WHVWV
7R[LFLW\7HVW
7R[LFLW\ WHVWV ZHUH SHUIRUPHG WR GHWHUPLQH WKH
DELOLW\ RI WKLDPHWKR[DP WR NLOO N. luzonicus M.
gilvus DQG M. losbanosensis E\ FRQWDFW RU
LQJHVWLRQ RI WUHDWHG PDWHULDO 2QH KXQGUHG
ZRUNHUV SOXV  VROGLHUV RI N. luzonicus, M.
losbanosensis RUILIW\ODUJHZRUNHUVSOXV  ODUJH
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VROGLHUV RI M. gilvus ZHUH SODFHG LQ 3HWUL GLVKHV 
FP GLDPHWHU E\  FP KLJK FRQWDLQLQJ  J VLIWHG
RYHQ GULHG ORDP\ VRLO  PHVK WUHDWHG ZLWK
$&7$5$ :* VROXWLRQ 3HWUL GLVKHV
FRQWDLQLQJ WUHDWHG VRLO ZHUH DOORZHG WR VWDQG LQ D
IXPH KRRG IRU  KRXUV EHIRUH WKH LQWURGXFWLRQ RI
WHUPLWHV &RQFHQWUDWLRQV WHVWHG ZHUH  
 DQG  SSP RI WKLDPHWKR[DP LQ WKH VRLO
ZHLJKW >$,@ZHLJKW RI VRLO 0RLVW ILOWHU SDSHU
:KDWPDQ  PHDVXULQJ  FP E\  FP ZDV
DGGHG WR VHUYH DV IRRG 3HWUL GLVKHV FRQWDLQLQJ
XQWUHDWHG RYHQ GULHG VRLO PRLVWHQHG ZLWK GLVWLOOHG
ZDWHU DQG ILOWHU SDSHU DV GHVFULEHG DERYH ZHUH
XVHG DV FRQWURO ([SHULPHQWDO XQLWV FRQWDLQLQJ N.
luzonicus RU M. losbanosensis ZHUH SODFHG LQ DQ
LQFXEDWRU PDLQWDLQHG DW & DQG  UHODWLYH
KXPLGLW\ DQG H[SRVHG WR WUHDWHG VRLO IRU  GD\V
3HWUL GLVKHV FRQWDLQLQJ M. gilvus ZHUH SODFHG LQ
SODVWLF ER[HV  [  [  FP ZLWK OLG FRQWDLQLQJ
D OD\HU  FP RI ZHW VDZGXVW DW WKH ERWWRP WR
NHHS WKH KXPLGLW\ FORVH WR  DQG NHSW LQ DQ
LQFXEDWRU PDLQWDLQHG DW & IRU  GD\V 'LIIHUHQW
FRQGLWLRQV DQG SHULRG RI H[SRVXUH ZDV XVHG IRU M.
gilvus GXH WR KLJK QDWXUDO PRUWDOLW\ EHORZ 
UHODWLYH KXPLGLW\ DQG SURORQJHG ODERUDWRU\ DVVD\
FRQGLWLRQV $IWHU WKH SUHVFULEHG H[SRVXUH SHULRG
SHUFHQW PRUWDOLW\ ZDV GHWHUPLQHG E\ H[DPLQLQJ
WKH H[SHULPHQWDO XQLWV IRU GHDG WHUPLWHV :RUNHUV
ZHUH FRQVLGHUHG PRULEXQG ZKHQ WKH\ QR ORQJHU
ZDON RU VWDQG ZKHQ SUREHG ZLWK IRUFHSV
0RUWDOLWLHV ZHUH FRUUHFWHG E\ $EERWW¶V IRUPXOD
 DQG OHWKDO FRQFHQWUDWLRQV /& DQG /&
FDOFXODWHG E\ SURELW DQDO\VLV 6$6 ,QVWLWXWH 
7KH WHVW ZDV UHSOLFDWHG WKUHH WLPHV IRU HDFK
FRORQ\ ZLWK D WRWDO RI QLQH UHSOLFDWHV IRU HDFK
FRQFHQWUDWLRQ 7KH  FRQILGHQFH OLPLWV ZHUH
FDOFXODWHG DQG XVHG IRU FRPSDULVRQV RI WR[LFLWLHV
WRWKLDPHWKR[DPEHWZHHQWHUPLWHVSHFLHV
$ QRFKRLFH IHHGLQJ ELRDVVD\ ZDV SHUIRUPHG WR
GHWHUPLQH WUHQGV LQ PRUWDOLW\ RI N. luzonicus M.
gilvus DQG M. losbanosensis XSRQ LQJHVWLRQ RI
ILOWHU SDSHU WUHDWHG ZLWK YDULRXV FRQFHQWUDWLRQ RI
WKLDPHWKR[DP 7KH ELRDVVD\ ZDV FRQGXFWHG XVLQJ
3HWUL GLVKHV  FP LQ GLDPHWHU FRQWDLQLQJ  J
VLIWHG RYHQ GULHG VRLO ZHWWHG ZLWK GLVWLOOHG ZDWHU
DQG D  [  FP :KDWPDQ  ILOWHU SDSHU
LPSUHJQDWHG ZLWK $&7$5$ :* VROXWLRQ WR JLYH
   DQG  SSP WKLDPHWKR[DP RQ
SDSHU ZHLJKW >$,@ZHLJKW RI SDSHU 7UHDWHG ILOHU
SDSHUV ZHUH DOORZHG WR VWDQG LQ WKH IXPH KRRG IRU
 KRXUV EHIRUH WKH LQWURGXFWLRQ RI WHUPLWHV
7HUPLWHV IHG ZLWK ILOWHU SDSHU ZHWWHG ZLWK GLVWLOOHG
ZDWHU VHUYHG DV WKH FRQWURO 2QH KXQGUHG ZRUNHUV
SOXV  VROGLHUV RI N. luzonicus, M. losbanosensis
RU  ODUJH ZRUNHUV SOXV  ODUJH VROGLHUV RI M.
gilvus ZHUH SODFHG LQ HDFK GLVK 3HWUL GLVKHV
FRQWDLQLQJWKHWHUPLWHVDQGILOWHUSDSHUZHUHWKHQ
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(DFKYDOXHLVWKHPHDQRIUHSOLFDWHVQXPEHUVZLWKLQDFROXPQIROORZHGE\WKHVDPHOHWWHUDUHQRWVLJQLILFDQWO\
GLIIHUHQW7XNH\¶V+6'WHVWƠ 
SODFHG LQ DQ LQFXEDWRU RU SODVWLF WUD\ DV GHVFULEHG
DERYH 7HUPLWHV ZHUH IRUFHIHG RQ WKH WUHDWHG
SDSHU IRU  KRXUV DQG WKHQ WUDQVIHUUHG WR VLPLODU
SHWUL GLVKHV FRQWDLQLQJ XQWUHDWHG ILOWHU SDSHU
'HDG RU PRULEXQG ZRUNHUV ZHUH UHFRUGHG DQG
UHPRYHG IURP HDFK XQLW GDLO\ :RUNHUV ZHUH
FRQVLGHUHG PRULEXQG ZKHQ WKH\ QR ORQJHU ZDON
RU VWDQG ZKHQ SUREHG ZLWK IRUFHSV 3HUFHQW
PRUWDOLW\ ZDV FRUUHFWHG XVLQJ $EERWW¶V IRUPXOD
 DUFVLQH VTXDUH URRW WUDQVIRUPHG DQG WKHQ
VXEMHFWHG WR DQ DQDO\VLV RI YDULDQFH $129$
XVLQJ D FRPSOHWHO\ UDQGRPL]HG GHVLJQ 7KH PHDQV
ZHUH VHSDUDWHG IRU HDFK FRQFHQWUDWLRQ XVLQJ
7XNH\¶V +RQHVW 6LJQLILFDQW 'LIIHUHQFH +6' WHVW
Ơ    6WDWJUDSKLFV  7KH WHVW ZDV
UHSOLFDWHG WKUHH WLPHV IRU HDFK FRORQ\ ZLWK D WRWDO
RIQLQHUHSOLFDWHVIRUHDFKFRQFHQWUDWLRQ
5HVXOWVDQG'LVFXVVLRQ
7KH OHWKDO FRQFHQWUDWLRQ RI WKLDPHWKR[DP YDULHV
DPRQJ WKH WKUHH VSHFLHV RI VXEWHUUDQHDQ WHUPLWHV
WHVWHG 7DEOH  %DVHG RQ WKHLU UHVSHFWLYH /&
DQG PHDQ ERG\ ZHLJKW DIWHU  ZHHN RI H[SRVXUH
WKLDPHWKR[DP ZDV DERXW ± WLPHV PRUH
WR[LF WR M. gilvus WKDQ WR M. losbanosensis RU N.
luzonicus 7KH VORSH IRU /& DQG /& IRU DOO
WKUHH VSHFLHV GLG QRW RYHUODS LQGLFDWLQJ D
VLJQLILFDQW GLIIHUHQFH LQ WR[LFLW\ IRU WKH VSHFLHV
WHVWHG 7LPH WR DWWDLQ ! DQG ! PRUWDOLW\
ZDV ± DQG ± GD\V RI H[SRVXUH UHVSHFWLYHO\
IRU DOO WKUHH VSHFLHV 7KHVH YDOXHV DUH FORVH WR
WKRVH UHSRUWHG IRU KLJKHU VSHFLHV RI $IULFDQ DQG
%UD]LOLDQ WHUPLWHV 'HOJDUGH DQG /HIHYUH D
E DQG IRU LPLGDFORSLG D ILUVW JHQHUDWLRQ
QHRQLFRWLQRLG FRPSRXQG FORVHO\ UHODWHG WR
WKLDPHWKR[DP *DKOKRII DQG .RHKOHU  EXW
KLJKHU WKDQ WKRVH UHSRUWHG IRU Coptotermes
formosanus DQG Reticulitermes flavipes
5HPPHQ DQG 6X D 7KHVH UHVXOWV VXJJHVW D
GLIIHUHQFH LQ WKLDPHWKR[DP UHVLVWDQFH EHWZHHQ
KLJKHU DQG ORZHU VSHFLHV RI WHUPLWHV $ VLJQLILFDQW
GHFUHDVH LQ WXQQHOLQJ DFWLYLW\ DQG OHWKDUJ\
IROORZHG E\ GHDWK ZHUH REVHUYHG LQ WHUPLWHV
H[SRVHG WR WUHDWHG SDSHU 7KLDPHWKR[DP DFWV DW
QLFRWLQLF DFHW\OFKROLQH UHFHSWRUV LQ WKH LQVHFW
QHUYRXV V\VWHP GLVUXSWLQJ LWV QRUPDO IXQFWLRQV
ZKLFK FRXOG H[SODLQ WKH DERYH REVHUYDWLRQV
<DPDPRWR  0DVRQ HW DO  0HLHQILVFK
HW DO  5HVXOWV RI WKH FRQWDFW WR[LFLW\ VXJJHVW
7DEOH'DLO\PRUWDOLW\6(RI Macrotermes gilvus ZRUNHUVDIWHUH[SRVXUHWRILOWHUSDSHUWUHDWHGZLWK
WKLDPHWKR[DPIRUKRXUV
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(DFKYDOXHLVWKHPHDQRIUHSOLFDWHVQXPEHUVZLWKLQDFROXPQIROORZHGE\WKHVDPHOHWWHUDUHQRWVLJQLILFDQWO\
GLIIHUHQW7XNH\¶V+6'WHVWƠ 
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-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH WKDW WKH VHQVLWLYLW\ RI KLJKHU VSHFLHV RI WHUPLWH
EHORQJLQJ WR WKH VDPH VXEIDPLO\ PD\ YDU\ IURP
VSHFLHVWRVSHFLHV
7UHQGV LQ PRUWDOLW\ XSRQ LQJHVWLRQ RI ILOWHU SDSHU
WUHDWHG WKLDPHWKR[DP VKRZHG WKDW SDSHU
FRQWDLQLQJ ! SSP UHVXOWHG LQ KLJK PRUWDOLWLHV
! LQ ZRUNHUV RI M. losbanosensis DQG M.
gilvus DIWHU ± GD\V 7DEOHV  DQG  6LPLODU
UHVXOWV ZHUH REVHUYHG ZLWK M. gilvus DW
FRQFHQWUDWLRQ DV ORZ  SSP LQ  GD\V 7DEOH
 7UHDWHG SDSHUV ZHUH FRQVXPHG WR YDULRXV
GHJUHHV E\ ERWK M. losbanosensis DQG M. gilvus
VXJJHVWLQJ WKDW WKH FKHPLFDO ZDV QRQ UHSHOOHQW WR
WKHVH VSHFLHV +RZHYHU ZRUNHUV RI N. luzonicus
FRQVXPHG YHU\ OLWWOH RI WKH WUHDWHG SDSHU DW DOO
FRQFHQWUDWLRQV WHVWHG 7KH DPRXQW RI WUHDWHG
SDSHU FRQVXPHG ZDV QRW GHWHUPLQHG LQ WKLV
VWXG\ 'HOJDUGH DQG /HIHYUH D VKRZHG WKDW
PRUWDOLW\ LQ IHHGLQJ DQG GHWHUUHQFH WHVWV RI
$IULFDQ WHUPLWHV ZDV QRW FRUUHODWHG ZLWK WKH
TXDQWLW\ RI WKLDPHWKR[DP LQJHVWHG 7KLV ZRXOG
VXJJHVW WKDW WKLDPHWKR[DP ZDV UHSHOOHQW RU KDV
DQWLIHHGLQJ HIIHFW RQ N. luzonicus DQG WKH KLJK
PRUWDOLW\ LQ WKH IHHGLQJ ELRDVVD\ PD\ EH GXH WR
FRQWDFW ZLWK WKH FKHPLFDO 'HOJDUGH DQG /HIHYUH
D REVHUYHG VLPLODU EHKDYLRU ZLWK
Trinervitermes trinervius 5DPEXU
1DVXWLWHUPLQDH DQG Amitermes evuncifer
6LOYHVWUL 7HUPLWLQDH 7KH DERYH UHVXOWV ZLWK N.
luzonicus FRXOG EH SUREOHPDWLF LI WKLV PDWHULDO
ZHUH XVHG DV DFWLYH LQJUHGLHQW LQ D WHUPLWH EDLW
SURGXFW
7KLV VWXG\ LQGLFDWHG WKDW VRLO WUHDWHG ZLWK
WKLDPHWKR[DP DW FRQFHQWUDWLRQ ! SSP PD\
SURYLGH DQ DGHTXDWH FKHPLFDO EDUULHU DJDLQVW N.
luzonicus M. gilvus DQG M. losbanosensis. /RZHU
FRQFHQWUDWLRQV RI WKLDPHWKR[DP  SSP
PD\ DOVR EH IHDVLEOH IRU M. gilvus 7KH IHHGLQJ
ELRDVVD\ LQGLFDWHG WKDW LQJHVWLRQ RI SDSHU
LPSUHJQDWHG ZLWK ! SSP WKLDPHWKR[DP FDQ
LQGXFH KLJK PRUWDOLWLHV LQ WKH WKUHH VSHFLHV WHVWHG
M. gilvus DQG M. losbanosensis FRQVXPHG WUHDWHG
SDSHU WR YDULRXV GHJUHHV VXJJHVWLQJ WKDW WKH
FKHPLFDO ZDV QRW UHSHOOHQW WR WKHVH VSHFLHV
+RZHYHU N. luzonicus PD\ EH UHSHOOHG E\ WKH
SUHVHQFH RI WKLDPHWKR[DP UHVXOWLQJ LQ UHGXFHG
IHHGLQJ RI WUHDWHG SDSHU 7KLV ZRXOG VXJJHVW WKDW
WKH KLJK PRUWDOLW\ RI N. luzonicus GXULQJ WKH
IHHGLQJ WHVWV PD\ EH GXH WR FRQWDFW ZLWK WKH
FKHPLFDODVHDUOLHUUHSRUWHG
$FNQRZOHGJHPHQWV
7KLV VWXG\ ZDV VXSSRUWHG E\ WKH ,QWHUQDWLRQDO
)RXQGDWLRQ IRU 6FLHQFH 6WRFNKROP 6ZHGHQ DQG
WKH 2UJDQL]DWLRQ IRU WKH 3URKLELWLRQ RI &KHPLFDO
:HDSRQV 7KH +DJXH 7KH 1HWKHUODQGV WKURXJK
*UDQW 1R ' 7KH DXWKRU LV DOVR JUDWHIXO WR
6\QJHQWD 3KLOLSSLQHV ,QF IRU SURYLGLQJ $&7$5$
:*IRUWKLVUHVHDUFK
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